DEC. 1986 



S-10 



S-ia sebwice notes 



First Edition 



SPECIFICATIONS 



KEYBOARD 


49 keys, 4 octaves. Dynamics sensitive 


DELAY 






C scale 


Delay Time 


0-1.7 sec 


QUICK DISK 


Front Loading Type 


AUTO BEND 






1 Drive 


ABEND Depth 


0 — 32 semitone 




Capacity 32k words/side 


ARPEGGIO 




SAMPLING SYSTEM 




ARP Rate 


0.8Hz - 20Hz 


Sampling Rate 


30kHz/15kHz 


EXT-GATE-PLAY 




Data Format 


1 2 bits, Linear 


TRG Gate Time 


0 - 1 2.7 sec 


Sampling Time 


4 sec (A-^B ->C ->D) 


INPUT H 


OdBm 




1 sec (A, B, C, D) 


M 


-25dBm 




(Si30kHz 


L 


— 50dBm 




8sec (A->B->C->D) 


OUTPUT H 


OdB 




2 sec (A, B, C, D) 


M 


-15dB 




<ai5kHz 


L 


-30dB 


Wave Memory 


1 28k words 


Power Consumption 


19W 




4 Tone bank (32k words) A, B, C, D 


Dimensions 


945(W) X 271(D) x 77(H) mm 


Key Split 


0/1/3 




37-3/16” x 10-11/16" x3" 


D/A Converter 


16 bits 




(without the QD Case) 


LFO Rate 


0.085Hz - 12Hz 


Weight 


9.5kg/20 lb. 


Delay 


0 - 4.4 sec 






TUNE 








Master Tune 


+ 100 cents 






Detune 


+ 50 cents 






Bank Tune 


+ 50 cents 






Loop Tune 


+ 50 cents 







AC Inlet 

PA-126 2P 100/11 7/220V 

13429710 

PA-125 3P 240V 




Button 

Some buttons are a set of two buttons, which 
can easily be separated into two singles. 
Replacement button is single type only. 



Switch 

SKHHAD039A 

13169633 



Button D (w/LED lens) The remainder 

22475656 Button S 

LED 22475658 

SLR55VC3F 
1 5029222 



Knob a -dial 
22485106 




Rotary Encoder 

RABD104 

13279781 



LCD Cover 
22025747 



LCD Unit 

Pot. LM16155C 

EWA-NFEX10B54 50KB 15029437 

13339468 



Pot. 

EWA-NFEX10A14 10KA 

13339466 

Knob 

22485122 



Roland 



Printed in Japan BD-2 (LH) 
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EXPLODED VIEW 




PANEL DISASSEMBLY 

1 .Remove screws ®. 

2 .Grasp the top of side panel (4)((T7)). 

Note that the side panels have 2 “snap locks”(®) 
inside. 

Pull the side panel straght up off the chassis. 

3 .Remove screws (§)■ 

4. Remove screws ©. 

C7)T\ 



© 


Bender Panel 


22215770 


® 


Bender Board Assy 


7616716000 


@ 


Bender Assy PB-16 


23275801 


® 


Side Panel, Left 


21125242 




Panel Board Assy 
(a set of 5 and 11) 


7616705000 




Output Board Assy 


7616714000 


® 


Holder, LCD 


22195872 


® 


Main Board Assy 


7616713000 


@ 


Power Supply Board Assy 
100/117V 
220/240V 


7616709100 

7616709400 


do) 


Top Panel 


22215508 


(D) 


Panel Board Assy 
(a set of 5 and 11) 


7616705000 


® 


SK391-DW Keyboard Assy 


7616720000 


dj) 


Power Transformer 


22455456U0 


@ 


Plate, P.T. 


22125195 


® 


QD Panel 

(same as for S-50) 


22215770 




Quick Disk Drive 
D-281 


12379537 


® 


Side Panel, Right 


21125243 


@ 


Chassis 


22815549 
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CHANGE INFORMATION 



SOFTWARE REVISIONS 

NOTE 

As shown below implementation of ROM 
revision does not all ways keep up with serial 
numbers. 



R0M/<-V3>7'y7° 

ROMcD^^'- V 3 > r y t 

^^'•f fA-fZ tliW') 



VER. NO. 


DESCRIPTION 




1.07 


Solve the problem of sound drop- 
outs occuring after MIDI ALL NOTES 
OFF. 

Add new feature: 

FILE NAME can be changed in SAVE 
mode. 


MIDI ALL NOTES OFF 
il: 

SAVEB#<717 T 4 IT • 

ti> 


2.00 


Add new feature: 

MIDI EXCLUSIVE capability 


MIDI EXCLUSIVE tssgiijn 


2.01 


Fast ARPEGGIO sometimes drops notes. 
Ver. 2.01 cures this problem. 


ARPEGGIO 
V02. dfxSrWlh 


2.02 


Minor improvement 




2.03 


Quicken the sound reproducing 
response to MIDI input. 


MIDI ixXSriS 

ibh 


2.04 


Adjusting -100^ level data (-5V) in 
WAVE MODIFY mode lets the data Jump 
to (+)5^. 

The extreme notes will repeat less 
one time than they should with the 
setting of ARP MODE = U/D and ARP 
REPEAT = 2 nr more. 

Ver. 2.04 solves this problem. 


-UWX)r-3’(-5V)$-WAVE MODIFY t' 
LEVELTi;'.vx bt-?. t (+)5Sfc=Sr')f2. 
CfxJrWi* 

ARP MODE = U/D 

ARP REPEAT = 2 LlhOlSlg/i J; 

*} 1 


2.05 


Repeating a key on the keyboad 
results in clicks due to DC drift. 
Ver. 2.05 eliminates this by assign- 
ing different module to each key 
stirike. 




2.06 


Not released 




2.07 


Feeding GATE inputs equal to or more 
than the number of voices in EXT 
GATE PLAY mode silences the voices 
for the time set by IHG G-TIME. 

Ver. 2.07 cures this problem. 


EXT-GATE PLAY XX) 

h ht, TRG 

G-TIMET'iS«!$iX/29|[§]l*lTD.I'7. fc 
=5rcA. 



SN 


Ver. No. 


680100 

1 

680149 


2.00 


680150 

1 

690649 


1.07 


690650 

1 

690849 


2.00 


690850 

1 

701349 


1.07 


701350 

1 

702449 


2.01 


702450 

1 

702849 


2.04 


702850 

1 

713849 


2.01 


Replacement 
for retrofit 


2.02 


2.03 


713850 

1 

715449 


2.04 


715450 

1 

725749 


2.05 


725750 

1 

726749 


2.04 


726750 

1 

726899 


2.05 


726900 

1 

727449 


2.07 


727450 

1 

728049 


2.05 


728050 


2.07 



HARDWARE IMPROVEMENTS 



ECO No. 



EFF.SN 



CIRCUIT AFFECTED 



DESCRIPTION 



701800 

i 



Power Supply Board 
Change R2. R9 330Q to 220Q 
«i®S« R2.R9 



To reduce Hum and Noise 

X$i« 



702000 



Main Board 

Add C32 lOpF across XTAL 2 and 
GND of ICIO 
X ^ * 

ICIO X) XTAL 2 >; GNDSC C32 
lOpF riijn 



To have positive RAS at 
TP-7 by stabilizing XTAL 
OSC 

XT.AL L 

RAS(TP-7)a:«^tf -S. 



702450 

I 

702849 

713850 

i 



Main Board 

.Add D12 1S2473. R105 IKQ, C67 

470pF between ICIO INH and IC6. 
See figure below. 

ICIO INH p 1C6 ratTiixir,t< 
r-f T- K , c. R iiiiD 



Fatten INH pulse to 
increase S/N ratio 
during ENV release 

ENV 'J X 

giScXTCrSbiNH X)yN‘;LX 



725550 

725749 



Power Supply Board 
Change fuse value: 



To have greater margin 
before a fuse blows. 

IMPORTANT 



726750 



ta-XdS: 





F2, F3 


F4 


lOOV 

.117V 


GGS-IA 


TSC-2A-N1 


220V 

240V 


CEE-250mAT 


CEE-1.6AT 



Mandantory with F4 
With Products 
SN725750-726749 
replace the fuses on the 
first occasion 



as (ftCF4) 
725750-726749 C0Sq°p li 




IC6 R16 

Cut path between IC6 pin 1 6 and R1 6 
IC6CD16ltt;>tR16t(7)Pa1C7)yX7->^*7 h R16: between IC6 pins 5 and 16 




D12: between IC6 pin 16 and R16 



MAIN BOARD ASSY 7616713000 
PCB 2292533001 
2292533002 
2292533003 



C67: between IC6 pins 1 and 5 
IC6(D16»t°> t Rie-^CDPsliCl S2473 
IC6 0 1 6# e > <5; 5# t:° > i; CO ra tc 1 kn 
IC601 # h:"> 1 5# t°> i: 0rai247OPF 
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PARTS LIST 



CASING 



22215508 

22215771 

22215770 

21125242 

21125243 

22815549 

12359105 

22025/47 

22013196 

KNOB, BUTTON 


Front, panel 
00 panel 
Bender panel 
Side panel 1 
Side panel R 
Chassis 
Rubber foot 
LCD cover 
FD case 


G- 7W 


( common to S - 60 ) 
(common to S-50) 


22485106 

22485122 

22475656 

22475657 

22475658 

22475659 

HOLDER 


Knob (P 45 a' -dial 

Knob s 1 I der 

Button [) (single w/LED slot) 

Button 0 (dual w/LEO slot) 

Button S (single) 

Button S ( dua i ) 

NOTE 

Type dual separable into two; replacement single type only 
dual 9-r S£-jT, «fiSBsingleCDE(> 


22195872 

22195870 

KEYBOARD ASSY 


LCD Retainer 
PCB Beta i rter 


Attach 


LCD 

ing part to Output Board 
Output StgBSS 


7616720000 


SK391-DW 




49 key 




See 


KEYBOARD PARTS t 


1ST for detai Is . 






PLATE 








22125195 


Plate (common 


to a -Juno, MC-500) power transformer 


AC CORD 








13439825 


DC-320- J0 1 




100 V 


13439812F0 


UC-704-J01 




117V 


13439813F0 


EC-210-J06 




220V 


13439846 


BH-301-J01 




240VE England 


13439814F0 


SC-415-J06 




240VA Austra 1 Ian 


SOCKET 








13429710 


PA- 126 2P 


AC Inlet 


100/1 17/220V 


13429709 


PA- 125 3P 


AC Inlet 


240V 


13429168 


MIDI3-NS 




MIDI IN/THRU/OUT 


13429525 


IS28B0BCT 28P 




EPROM (main board) 


13449145 


YK621-5010 


(stereo) 


PHONES 


13449146 


YK621-5012 


( mono ) 


OUTPUT, INPUT. HOLD 


SWITCH 








13149114 


1601.0143 




power 


13169633 


SKHHAD039A 




1 i ght touch 


13159343 


SSSP-023S (shorting type) 


LEVEL 


FUSE 










See CHANGE INFORMATION. 


12559343 


GGS 630MA 


100/1 17V 


(FI) 


12559335 


GGS 1.0A 


100/117V 


(F2.F3) 


12559400 


TSC 2A-N1 


100/117V 


(F4) 


12559507 


CEE 200MAT 


220/240V 


(FI) 


12559542 


CEE 250MAT 


220/240V 


(F2.F3) 


(12559508) 








12559550 


CEE 1.6AT 


220/240V 


(F4) 


FUSE CLIP 








12199550 


H0446 




power supply board 



TRANSFORMER 



22455456U0 245-456U0 

12449552 032-45 

DISK DRIVE UNIT 


Power, uni 
Inverter. 


versa 1 100/117/220/240V 
EL 


12379537 


D-281 


2.8 inch quick disk drive unit 






No replacements for attach i 


ing parts. 






»liSBa 


_ "y h ^ ffl 




LCD UNIT 










15029437 


LM16155C 


with EL. 


PCB, wirings 








No replacements for attaching parts. 








_ "y K * 12 




PCB ASSEMBLY 










76167130 


Main board 




(PCB 22925330 


) 


76167160 


Bender board 




(PCB 22925331 


3/3) 


76167140 


Output board 




(PCB 22925333 


1/2) 


76167091 


Power supply 1 


poard 100/117V (PCB 22925332 


1/2) 


76167094 


Power supply 1 


poard 220/240V (PCB 22925332 


1/2) 




The fol lowing 


three boards are supplied in a set. 




Tg(7)lt6B3«^irt2'yK<i:Ur(ttiS6 




76167050 


Panel board R 




(PCB 22925331 


1/3) 


76167050 


Panel board L 




(PCB 22925331 


2/3) 


76167080 


Encoder board 




(PCB 22925332 


2/2) 


POTENTIOMETER 








13339468 


EWA-NFEX10B54 


50KB 


BEND RANGE 




13339466 


EWA-NFEX10A14 


10KA 


VOLUME. REC 


LEVEL 


13299191 


EVN-D3AA00B23 


2KB 


tr i mmer 




13299577 


EVM-39GA00B22 


200B 


trimmer 




BENDER UNIT 










23275801 


PB-16 









ROTARY ENCODER 


13279781 RABD104 


(common to MC-500) 


a -d i a 1 


OPTOISOLATOR 






15229706S0 PC-910 


(or 15229706 TLP552) 





INDUCTOR 






12449265 


ELE-H102KA 




12449229 


FK0B160MH15 


Line F i I ter 


22445280 


TFB-3 244-280 


LC Filter fc=6KHz 


22445281 


TFB-3 244-281 


LC Filter fc=12.5KHz 


22445282 


TFB-3 244-282 


LC Fi Iter fc=13.5KHz 


CRYSTAL 


12389760 


HC-49/U 


26. 880MHz 


12389756 


HC-49/U 


6.5MHz 


12389754 


CST 12.0MT2 




RESISTOR ARRAY 


13919320 


RMLS 6-333J 


33k X 6 


13919303 


RMLS 8-333J 


33k X 8 


CAPACITOR ARRAY 




13529133 


EXF-P6101MW 


loop X 6 


13529115 


EXF-P8101MW 


lOOpx 8 



CAPACITOR 



13589328 

13529104 

13659213M0 

13659222M0 

13619102N0 

IC 


ECQ-P1H392JZ3 

DE7150F472MVA1 

ECET25R472SW 

ECET35R222SW 

CS15E1A6R8K1S 


polypropylene 
0.0047/yF 25V ceramic 

4700yyF 25V electro 

22m uf 35V electro 

B.SfvF 10V tantalum 


(main board] 


15179237F0 


SAB8032A 


CPU 


15179824 


MBM27C512-25 


EPROM 


15179334 


TC5564PL-20 


SRAM 


15179343 


HM6116ASP-12 


RAM 


15179360 


MB87013 


00 drive interface adapter 


15179361 


MB89251A 


USART 


15229830 


MB63H149 


dynamics gate array 


15229834 


MB62H195 


I/O gate array 


15229840 


RF5C36 


sampler custom IC 


15219150 


U PD7001C 


A/D Converter 


15159701 


M54522 


LED driver 


15169325X0 


74LS273N 


1 atch 


15189111P0 


IR9311 


comparator 


15249146 


BA6993 


comparator 


15159124T0 


TC4093BP 


quad 2- input NAND schm i tt-tr i ggers 


15159503 


TC40H000P 


quad 2- input NAND gates 


15159505 


TC40H004P 


hex inverters 


15159510 


TC40H074P 


dual D type f 1 ip-flops 


15169534 


74F02 


quad 2- input NOR gates 


15179362H0 


HM504B4P-12 


64k X 4 DRAM 


15169546 


74F00 


quad 2- input NAND gates 


15219171 


EHK-MD6209 


D/A Converter 


15189193 


M5238P 


J-FET OP amp 


15189171 


M5218P 


OP amp 


15189186 


U PC4570C 


OP amp (Low noise) 




(or 15189191 


NJM2068D-D) 


15219174 


NJIJ 201AD 


analog switch 


15169514 


74HC04P 


hex inverters 


[output board] 


15169514 


74HC04P 


hex inverters 


15219157 


M5241L 


VCA 


15189191 


NJM20680-0 


OP amp (Low noise) 


[pane] board] 


15169318 


74LS138 


3 to 8 line decoder/demultiplexer 


[power supply board] 




15199117 


M5230L 


voltage regulator 


15199143 


SI -3052V 


voltage regulator 


[bender board] 


15189171 


M5218P 


OP amp 



TRANSISTOR 


15119821 


2SB1185E 


15129140 


2SC2603F 


15129836 


2S01762E 


15129107 


2SC945 


15119129 


2SA1115E 


15129140 


2SC2603F 


15129136 


2SC2878A 


15129160 


DTC 144ES-0CT TP 



DIODE 


15019125 


1SS133 (or 


1519103 


1S2473) 


15029222 


SLR55VC3F 




LEO 


15019208 


1SR35-200A 


200V 


1A recti f i er 


15019245 


IB4B41 


100V 


1A bridge rectifier 


15019272 


2B4B41-LC2 


100V 


2A bridge rectifier 


150196120Z 


05Z-5. 1Z 


zener 




(05AZ5.6X) 
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WIRING ASSEMBLY 



23485200 


CC-M6? 10P 


i 410mm Ql) 


CONNECTOR 






(straight type) 






13439260 


5267-03A 


30 wiifer assy 


13439261 


526/ 04A 


'1['' wnfrr (jssy 


13439262 


5267- 05A 


50 wafer assy 


13439263 


5267- 06A 


fiP wafer assy 


13439265 


5267-08A 


80 wafer assy 


13439269 


5267- 09A 


90 wafer assy 


13439277 


5267- 14A 


140 wafer assy 


(right angle type) 






13439285 


5268 -03A 


30 wafer assy 


13439273 


5268-06A 


60 wafer assy 


13439270 


5268--08A 


80 wafer assy 


13439274 


5268-09A 


90 wafer assy 


HEATSINK 






22465490 




Power supply board 


BATTERY 






12569149H0 


CR2032T16 


L i th i um 



QD SOFTWARE 


22375545 


S9 S10-001 


Drum set 


22375546 


S9-S10 002 


Str i ngs/chorus 


22375547 


S9^S10-003 


Combination 



KEYBOARD SK-391-DW Parts List 





22575213 


NATURAL KEY A 


257-213 






22575214 


NATURAL KEY D 


257-214 




© 


22575215 


NATURAL KEY G 


257-215 




22575216 


NATURAL KEY C,F 


257-216 






22575217 


NATURAL KEY E,B 


257-217 






22575218 


NATURAL KEY C’ ,F’ 


257-218 




© 


22575212 


SHARP KEY 


■ 257-212 




© 


22175176 


KEY SPRING 


217-176 


(NATURAL KEY) 


22175177 


KEY SPRING 


217-177 


(SHARP KEY) 


0 


22815550 


CHASSIS 


281-550 




(5) 


22265146 


FELT 


226-146 




(6) 


22265463 


FELT 


226-483 




@ 


22155716 


GUIDE BUSHING 


® 


221B5218 


KEY SWITCH 12P 


218 218 




22185219 


KEY SWITCH J3P 


218 219 






22245145 


SWITCH COVER 32P 


224-145 




22245148 


SWITCH COVER 17P 


224-148 




(To) 


7616122000 


KEY SWITCH ASSY 32P 


7616722000 


KEY SWITCH ASSY 17P 




22135415 


KEY STOPPER A 


213-415 




(0) 


22135416 


KEY STOPPER B 


213-416 






22135417 


KEY STOPPER C 


213-417 




0 


22035131 


STAND B-JX 


203-131 




(n) 


22125542 


ANGLE A-.TX 


212-542 




0 


22035136 


STAND S 


20,3-136 




0 


22035130 


STAND A-JX 


203-130 
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CIRCUIT DESCRIPTIONS USSilSR 



1. CPU Main Board IC25 8032 

Major Tasks of the CPU; 

. Keyboard Reading 

Transfers the velocity curve data to IC36 (SRAM 
HM61 16). The key scanner IC37 (63H149) refers to 
this table for determining a key dynamics and writes 
it into 1C36 together with the key number and the 
key event (on or off). The CPU reads these data 
through IC37. 

. LED lighting, LCD driving, A/D conversion 
BENDER CV, RANGE, MOD on/off), IC27 (work- 
ing RAM) reading/writing. 

. 1C10 (Sampling 1C) reading/writing 

. MIDI transmitting/receiving 

. Rotary encoder reading 



l.CPU.X'f K IC25 8032A 

C P Ufi I C3 6 ( SRAM HM6 1 1 6 ) -^-< 0 -Vt" T • 
tl-y ■ 

4--X++ h T UT IC37 63H149(iCro 

+ ? -.y 

C0(lliro4-— tf ^ X. ty^ +— • 

iCRAM IC3 6 „ CPU(iCtl6(D 

- k r XT ^iiUTi5c7y.fis-To 

• LED^Iarj. LCDli®, AD^jtC BENDER CV, 
RANGE, MOD ON/OFF), 7 - + X RAM 
I C 2 7 

• -tX7°yx^'"IC IC10(RF5C36) -vcD#iA 

/ fi/iiTy. tij (y 

• MIDI 

• a — ij X X 3 — — COic-AjATr 



Fig. 1 (2. 



A7-A0 DC2-DC0 DA11-DA0 Dll DIO RS LCE 



LC7-LC0 




-OUTO 



S-10 



2. I/O Gate Array Main Board IC23 62H195 

Most of addressing for I/O's and memories and some 
of the functions are done through I/O gate array 
IC23. 

Shown below are the address map to be set by 
62H195 and the block diagram of 62H195. (Fig. 1 ) 



3. Sampling 1C Main Board IC10 RF5C36 

The Roland custom IC RF5C36 plays a key role in 
the sampling system. The process is illustrated mainly 
with the aid of photos, diagrams and charts. 

NOTE (See Fig. 2) 

The system clock for the sampling system is based on 
the Xtal connected across IC10 pins 70 and 71. Left 
under an unstable condition, XI will sometimes cause 
TP7 (RAS) to be kept high. This problem will be 
found on ealier products. This can be solved by add- 
ing 10PF (C32) across main board IC10 pin 71 and 
the ground point. 



2.l/0-5"-h7^H' XO.K-K IC23 62H195 

±ieo:) I / o fo T C7V ^ y CO T K X x <D|§:/£T'»jfFco 
I /OY- h T XT 

titlt-to 62H195 COytiy^Y'i-YYyAioJiY 

r K xx^-;- (Fig.l) 

3.-tf>7°U 'X'? ICIO RF5C38 

-y-xx°y x/'-'i c L fzlipY- y comicom. 

'¥M. ^ - 

i~o 

Y'yy°') x/' -XXt Aco-xx-r A/'D y ICIO 
t°x7 0, 7 I X 1 (cat-o'i^Tlg 

/LLtt-o C CO Xtal Lq]g§/)ST^($:/iI'j:±i^TP7 (RAS) 
Y H ic 7f -y /: S i i /t 0 S -r <= :(yjJ5iSiS7? 

yY>YC32 lOPF/inClO t”X71 i/'"7 X 

* h (Fig. 2 ) 
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3-1. Loading From QD 

(See Fig. 3) 

3-2. Sampling External Audio Input 

IC3b of the output board can accommodate input 
signals between -50dBm and OdBm. The compres- 
sor consisting of IC3a, 4, 5, Q7, etc. relieves the sub- 
sequent digital circuits from overload. 



3-1. K 

(Fig. 3#,®) 

3-2. 

T7 \-y° y h rH - KCO I C3bCOfFSA7Hi -5 0 
~ OdBm T'To 

i:X®:K>IC3a. 4, 5, Q 7 (i 3 > A U- -rf-p * 

> T > rK- V ±V y y° >) y A4' a -.y 

!<:fELTLl. ^tzl±L2(Dtht]iim(in^-to 



3-3. Reproducing Sampled Sound (See Fig. 5) 

The sound data that the IC10 reads from DRAMs is 
in a 12 bit format. The 1C10 processes this data 
with an ENVELOPE data to give a specific contour 
to the sound. The resulting is represented by an 
expanded 16 bit data and then applied to the DAC 
IC9. The DAC is configured to deliver each voice on 
every 8th low INH. The all DAC outputs are to be 
fed to one S/H circuit. The photo below shows 
where only one sound is being reproduced. 



3-3. +f>7”fh Kx-^?<73H±(Fig.5#BS) 

RF5C3 6(4DRAM*^F.i%Adibf;12 bit data 
ENVELOPE A- 

4'L. Ihbit Ur UAC -vdiALt-To 

DACcDdfAliD- I NH C0 4' T ^ > A'Pfi'Tt) 
n, 8 T'T ^f- :/ 7° IJ > A 

/ T. - K § n Tff § S -To T co'Jf Mii T'd X tb 
jjii 1 ofcif coJi-^^ftLS-To 
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QUICK DISK SYSTEM 

Data transfer between the CPU and the disk is accom- 
plished through the QD interface consisting of 1C 
USART and IC31 QD drive interface I/O. 



QD^ hWIC30 USART 

t IC,31 QD I'" 7 T 7 • T > 7 - 7 r T 7 I/O/}' b ijJi; T 

I. 'i-T 



USART MB89251A 



^ 

o 3 Q o s 

-C D D c/1 H 



H 5 ^ 

XDOOD^xoO 

O-vjCDCJl-C^QDojN) 






TOP VIEW 

O 3) O 3] O X < 



DD 
a 

•< CD 
J) 



cn O H 

-< H X 
^ in 



^ « H 



• ^ n 
33 o o 



D o 
o -* 



PIN 

NUMBER 


PIN 

NAME 


1/0 


DESCRIPTION 


3 


R.kD 


! 


(Receiver Data) This input is the data read from QD via IC31. 


25 


RxC 


I 


(Receiver Clock) Controls the rate at which the data froK QD 
is received 

tmmi b ^robco^S? n ■; 9 


19 


TxD 


0 


(Transmitter Data) This output is to be transmitted to QD. 
QD^chjifir-^’ 


9 


TxC 


I 


(Trasmitter Clock) Controls the rate at which the data is to 
be transmitted to QD. 

QD^cPciflT-^' i; PlfflSr 1: n ■•/ 7 


10 


n 


1 


(Write) A "low" on this input informs the MB89251A that the 
CPU is writing data or controls to the MB89251A. 
CPUA>P>COWRITE®-t. LOWT MB89251Ars«»Sa;(iorflg 




cs 


I 


(Chip Select) A "low” on this input selects the MB89251A. 
rb'P/tSrra-h'L/ifl^. L0Wi:'MB89251A*<-fe P 7 hSill) 


■ 


rB 


1 


(Read) A "low" on this input informs the HB89251A that the CPU 
is reading data or controls from the MB89251A. 
CPUA'PjtOREAOfi# . L0WT-MB89251A A> IffiE. 


MM 


RxRDY 


0 


(Receiver Ready) Not used 


mm 


TxRDY 


0 


(Transmitter Ready) Not used 


m 


SYNC 

BRK 


I/O 


(Sync Break) Not used 


n 


CIS 


I 


{ Clear to Send Data) Not used. Pulled low LOW 


o 


TXEMP 


0 


(Transmitter Empty) Not used 


20 


CK 


! 


(Clock) A clock of 3.25MHz is used to generate internal 
device timing. 

3 . 2 5 M H z AT) . 


21 


RST 


1 


(Reset) A "high" on this input forces the MB89251A into idle 
mode. 

HIGHT'RESET. LOWT'Ji^ilff . 


22 


0^ 


I 


(Data Set Ready) Used to confirm the position of the read/ 
write head. Should be set to low only when the read/write 
head is positioning over a read/write sector. 
qdot-s-v Kea^M5/2*<7)AA. 






0 


(Request to Send) Not used 


1 


m 


0 


(Data Terminal Ready) A "low" on this ouptput is used when 
recording is performed on QD. To be inverted at IC31 output, 
pin 25 WRGA. 

QDt«J aUH^CLOW^aiA. DTRfs-tmC31(HB87013)F*lS«'f 
7 J a o r f y 25« WRGAA‘ f, QD h' 7 d A t JD i C. fl S 


26 




- 


+ 5 V 


m 




- 





QD DRIVE INTERFACE ADAPTER 
MB87013 




HMTSIMSMSMirHMlFHlMEIMM 



m/2o333]ohQo 

H o o ^ ^ a 

> -a 



H = H-IZ333)Z 

cn^^^nxx o 
H ro Q ” o a 



PIN 

NUMBER 


PIN . 
NAME 


I/O 


DESCRIPTION 


1-6, 

39,40 


D7-D0 


I/O 


Data Bus: To be connected to the CPU data bus. 


12 


RST 


I 


Reset; A low on this input resets the MB87013. 

0 -t •:/ b AAJST. LOWTM B 8 7 0 1 3 ti U -t ■■/ b Sfll, . 


13 




1 


Read: Can be used to enable data onto the data bus 
from MB87013. Active low. 

M B 8 7 0 1 T^r T y. O-cO 


14 


WR 


1 


Write: Used to write data into the MB87013 register. 
Active low. 

M B 8 7 0 1 T 7 -f t r. o-(7) 


11 




1 


Chip 

WR. 

^ '•/ 7 
M B ^ 

CS 


Selec 
AO anc 
-fe y 
7 0 

A1 


t: Can 
A1 to 
7 bA 
30P 

AO 


be us 
gain 
/DbT 

RD 


ed in 
access 

. hT) 
yX9'' 

WR 


conjunction with a low RD, low 
to internal registers. 

. w"r, AO, All: 

DATA BUS OCS 


1 


- 


- 


- 


- 


Hi-imp 1 


0 


0 


0 


0 


1 


Hi-imp 0 


0 


0 


0 


1 


0 


Data Register Write 0 

(MB89251A.MB87013) 


0 


0 


1 


0 


1 


Hi-imp 0 


0 


0 


1 


1 


0 


Hi-imp 0 


0 


1 


0 


0 


1 


CRC Register (MSB) Read 1 


0 


1 


m 


1 


0 


Data Register Write 1 


0 


■ 


m 


0 


1 


Control Register Read i 
CRC Register (LSB) Read 


0 


rv 


nr 


1 


0 


Control Register Write 1 


8 

9 


AO 

A1 


! 


Address: Used to select internal register, 
g: Ia xX it ^ , 


IH 


INIT 


0 


Reset output: Inverted RST. Active high. 
RST^R|£t:^cr7xT /HIGHco-J-ir-y 


B 


inTb 


0 


Low active reset output: Buffered RST. 
RST^7':v7r 'j T LOWcrj'J'fe "/ 


29 


ocs 


0 


Chip Select: Used to select serial interface(MB89251A). 
yy T/b.-T y3' — 7x-7.MB89251A(/)CS(l^. 

(0CS=CS+A1) 



33 


TxD 


I 


Transmitter Data: To be re-transmi tted to QD after modified 
frequency modulated. 


34 


TxC 


0 


Transmitter Clock: Controls the rate at which data is 
transmitted to QD drive, 

jSfl[5]ffl7 a ■■/ 7 


37 


RxD 


0 


Receiver Data: Demodulated data read from QD. To be re- 
transmitted to IC30. 

gftT-7aiA5S?. 


36 


RxC 


0 


Receiver Clock: Controls the rate at which 1C30 receives 
the data from QD via IC31. 

Sl|a]Bfi7n.v7tilAS^. 


■ 




1 


Gate: A low on this input enables transfer of data read from 
QD to 1C30. through RxC and RxD. 

gflr-^S-, R X C i; RxD(Citiyi-r«,B#coy- b . LOW 
t'»(lT-7$:MB 8 9 2 5 1 it'KicjS-C'# . 


B 


DTR 


I 


A low on this input causes MFM modulator to be initialized. 


26 


WRDT 


0 


Data out: Signal from this output is to be recorded on QD. 


24 


RDT 


I 


Data In: Data read from QD is received through this port. 
7 T -y 7 r T 7 7 U - 


25 


WRGA 


0 


A high from this output enables recording on QD. 

7T ■:/ 7r / 77(iWRG A*''H I G HCOD#, t -f 7 7 tC t- 7 
AUH*.!.. G£0S|AtmDTR7)R|Ea*sit!7i$ixS. 


27 


IPO 


I 


Indicates the status of the WRITE PROTECT switch: 

With a disk inserted a high IPO represents"WRITE PROTECTED". 

praf-:? QD 

T\ H I 


23 


IPl 


1 


Used to sense QD: Low=QD inserted. High=QD not inserted. 


22 


IP2 




QDcoffy., f*a;ffl-+r-b. L = ffA, h = a#a 


18 


0P3 


0 


Used to turn on/off disk unit motor: Low=0N. 
^“7cOON-OFFt'-yP. LOWT'ON 


17 


0P4 


0 


This output is connected to RTS. Low 0P4 enables MB89251A 
to recieve data from QD. 

RTS^7>-Fd-/L„ LOWT^fl^lg. 


20 


XTAL 




6.5MHz crystal input for internal oscillator. 

6. 5MH 


21 


EXAL 




Not used 


30 


VDD 




Main power supply: +5V 
+ 5 V 


10 


vss 




Circuit GND potential 
G N D 


31 


TST 




Used for test purpose only: must be pulled up to VDD. 
ISVD DtC7-;LT 'yr. 



9 




















WRDT 



QD DRIVE UNIT PIN DESCRIPTION TABLE 




WRGA 



RDT 

XTAL 

EXTA 

OP4 

OP3 

IP2 

IP! 

IPO 

1ST 



READ TIMING DIAGRAM IN LOAD MODE 

Sample Period 3 Runs 

flagnif ication 
Magnify Rbout 
Cursor Moves 
[ i ] 0 



WRITE TIMING DIAGRAM IN SAVE MODE 




1.000 s /div 

10.00 ms/sample 
G.6d0 s 0 to X 







[ 20 ms] 



Sample Period 
Magn 1 f 1 cat ion liliK»l 
Magnify About 
Cursor Moves 

C 1 ] g 

BiHi — I 



19 Runs 



2 . 000 s /d i V 

20.00 ms.-’sample 
0.0 |jis 0 to X 



IMIBIIM 

[litilliliM 

liiailBM 



11 



These three diagrams represent waveforms 
on the drive unit connector (or Main Board 
CN12). 

Note that the data pulses shown in the 
figure right are of ideal ones and cannot be 
observed as they drawn. 



DATA PULSE TIMING 



T H b .3 9 'i S > y-T T - I' !± , 

K y T y'j. - .y I- 0 3 ;f, i? ( y ii; T 

T KCN12) knmfiX^i-o 

/ f Nl CO T - T tiff y (i Pl.t'. fJ. M X-$)-y 
T, -UPS'CiiTcoll* X 

t 4- 6 4 1 V, 



Data Pulses 
at QD unit 
connector 



VRITE TiniNG 



Pin 2 

(WRITE DATA) 



READ Tl^tl.SG 

Pin 5 

(READ DATA) 




PIN 

NUMBER 


SIGNAL 

NAME 


I/O 


DESCRIPTION 


1 


WRITE PROTECT 


OUT 


Indicates whether the recording on the 
inserted disk is inhibited or not. 

HIGH : inhibited 
LOW : not inhibited 

With a write protected disk inserted, the 
internal recording circuits are disabled. 

tltzf 'S 

" high 

" LOW " leifg'FtiT 

y k pyory iiftr -{ X 9 X-$ tiit 

(sCIt^ihiiA, Bftiffcnri) 


2 




IN 


External data input to be recorded. 
Recorded with high WRITE GATE, a tiigh to 
low transition of a data reverses the 
current direction in the read/write head, 
which records a 1 bit data. 

^'HIGH" f, "LOW’V 1C r t !C - K 

y 'i 1--V7 V ^ 

P* -V k *■ sp 43 t i-f- 

ZCDsimh. WRITE GATE im- A* "HIGH" lx -t 
;h<73Pflr X J to 


WRITE DATA 


3- 


WRITE GATE 


IN 


High WRITE GATE enables recording. 

ZC^>{n^AX "HIGH" X^ ±IZ 

"LOW" u-<)k<r)m\i 


4 




IN 


Low MOTOR ON starts the motor. 

With High MOTOR ON, an internal MOTOR STOP 
can stop the motor. 

ky ON/OFF {fill iff ft 

"LOW" 1C 1 t -T - 7 in] L S 
t, ZCDinm "HIGH" let 4ft. Kx-fT* 
\H<X> MOTOR STOP t ^-7-li 

f?it L t I". 


MOTOR ON 


5 


READ DATA 


OUT 


Pulse-shaped analog signal read from the 
disk. Contains the unseparated clock and 
data pulses. 

ZCDT-Xii, r 'i X-’/ ntzTi- 
n xN";kxlcMl^»l^ Itzi, 

-yj' tr'— 


6 




OUT 


Indicates that recording or reading may 
take place. 

CHAft^li. T 'f X A4lfcAfi5 Lfr-kT. tit 


READY 


7 




OUT 


Low state indicates that disk slot lid is 
closed with a disk inserted. 

High state represents open lid or closed 
lid without a disk. 

t' f X. 4 A^-k y F ? L sbT 

If "LOW" 1 x-<;l, wr W 75>X1±T -f 

X X L 4 "HIGH" 

Ix-^;ht4 0 t i". 


MEDIA SW 


8 




IN 


Low for the predetermined period after 
POWER ON RESET, causing internal READY 
pulled low and resetting the internal 
flip-flop for the motor to defeat MOTOR ON. 

POWER ON RESET "LOW" lxx<;p 

t^j::b m-yXx ccof ^lcff) ( K 7 ^ A 
rtSf57/) READY ftl-f "LOW" lcfl.i:*lC 
MOTOR ^?*6ijjL4Q J: 3 1C ( h' y 'I Xf^kcD) 
MOTOR ONffl F / F ^ -k 7 Ff 1, „ 


RESET 


9 


VB 




+ 5 V 


10 


GND 
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TEST MODE 






DISPLAY 



1. Press and hold PERFORMANCE and MIDI and 
switch the power on. 



Display will show ROM Version number. 
2. Press any panel button. 



Roland S-10 



S-10 Ver. 2.07 



1. PERFORMANCE i MIDI 
7^^^ o 

x ^ X yu'i f; ROM iy g Hiio 

2 . 



flash 



ALPHA DIAL A 

/ I 



Check SRAM 



See NOTE 1. 

3. Turn off S-10,Wait 10 sec and then re-apply the 
power as in step 1 , 

ROM Ver. 

4. Press any panel button. 



7. Rotate a-dial clockwise to display letters A to 

Z. 

8. Rotate a-dial counterclockwise to return to A. 



9. Press any button. 

10. Set Bender panel controls as shown and check 
the reading. Small discrepancy can be ignored. 



7. a-^"T Z 

-z - 

/ I N 









« 8. RP#it^f[6]'^tt?DA-xM-ro 

9- 



SRAM Error 



ADcmmmcn 



s-10 Ver. 2.07 



ft 1 

3. 'MMXtyicb. 1 Xx -.y ZA CD 

7j fxvmm % ns Aft -5 o 



4. ^^'■;tx^±cDflBacDft^^ y^tfftc 



BENDER 



Center 


0 0 0 0 


left 


C 8 F E 


right 


0 0 F E 







BEND RANGE MODULATION 



Check SRAM 






11. Press any button. 



MIN 


0 0 


MAX 


F E 


1 

1 

' 


r 



OFF 


F E 


ON 


0 4 



Please Push key 



SRAM No Error 




SRAM Error 


12. Flit a key from the lowest to the highest. 



I 

5A. With No Error, press any button. 

5B. If SRAM Error is displayed again. 

This time, the error message is a real error 
message; SRAM is not working properly. To 
ignore this message to go on the next step, press 
PERFORMANCE and MIDI simultaneously. 



'1 r 



i t 



To ignore DRAM Error message 
and go to the next step, press PER- 
FORMANCE and MIDI simultane- 
ously. 



10 sec 



r 



Check DRAM 



5 A. No Error CDli-ao 
ftScD.ftZ X^>ttpfto 
5 B. 7 — 

SRAMHacDTjRj^o PERFORMANCEiMIDI 

ft|fjjnlfic]i|'fti7Xwxx 7 ZAijjji;|,fFj(c:jiifitrC 
i § ■5 o 



11. fi*;cDdf Z x^fffto 



12 . 



Key ** Vel **** 



01 

I 

49 



13. Press any button. 



008 

I 

127 



13. x-S-^ffto 



Check QD 



DRAM No Error 



IC**DRAM Error 



L. 



f f ' 



Please Push Sw 



6. Press the panel buttons one by one in any 
order, checking mate LED (if any) for lighting. 
An LED stays on until the next button is 
pressed. The last-lit LED stays on. 

The program would stop at faulty button. 

To force the program to proceed to the next 
step, press PERFORMANCE and MIDI. 



X 7 -Z 7 Hr- 

X .7 PERFORM 

ANCE i MIDI^I^BtiCflfto 



6. x;&ft#,cDjii(i;ffft„ LEDl^-fi,^ 

•XFXmm, tztz 

b. mm^Mibfz LED 

-fv Xy J.liiC-VW±bX 
bt-Oo i'ilNIiilfOii: fTcco X X 7 « 

PERFORMANCE i MIDI 4?|5|S#fCif fto 



Insert QD 



14. Insert Tone data QD. 



14. ^-fex-ZCDAo7;QD^ Ana. 



Tone name and the bank containing the data 
will be indicated. 



Check QD 

~~T~ 



******»**[][][][] 



ftx — z cDAo Z 

n^o 



BANK 


Flashing 


A 


■ □□□ 


B 




C 




D 


□ □□■ 
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15. Press LOAD 



16. Change disk with a disk having no data or 
erasable. 

17. Press SAVE 

Tone name loaded at step 15. 

18. Press SAVE 

Tone name loaded at step 15. 



Copying to other bank. 
Repeats two more times. 



19. Using headphone or amp, check by ear that 
loaded tone is repeatedly sounding. 

20. Press any button. 



21. Repeat for BANKs2to4. 



22. Press any button. 



23. Run the MIDI cable between MIDI IN and 
OUT. 

24. Press any button. 




S-10 




When the test program displays MIDI Hard 
(ware) Error, it will not step forward. 

MIDI circuits need checking. 

See NOTE 2. 




“I 



MIDI Hard Error T X h 7°n 

X' X A (± i 4- 1 T, MIDI A ,4'i )j [il IlW 

?l-2 #}!(! 



See NOTE 3 for "Please Power Off". Please Push Entr 



Please Power Off ?£ 3 



I 



25. Press ENTER 
IMPORTANT 

This is to replace the test data in SRAM with 
the factory performance data. 



25. ENTER 

C^KiSRAMC AoTO'STX I' r - X ^7 
rX I' 



The unit is now ready for playing. 




NOTE 1 

The CPU first reads and compares the data backed up in 
IC27 SRAM with the test data. 

They should differ from each other in content. While 
displaying "SRAM Error", the CPU writes the test data 
into the SRAMs for the second SRAM checking. 

NOTE 2 

The test program stops testing without removing the test 
data from the SRAM. Holding ENTER, turn the switch 
on and the initialization routine transfers "Factory 
Performance Data" into the SRAM. 



NOTE 3 

This message is telling there is an error(s) which has been 
ignored by PERFORMANCE and MIDI buttons. Also 
see NOTE 2 above for SRAM initialization. 



■?L1 

CPU IS SRAM IC27 ICzs'.;, XT-;/ 7“$ nTt^-E> T-'- X 
i SRAM tX h 

-rXl-T-'-X 

* SRAMICftisIAX^, 2|p]gCDSRAM Check It: (iiS A -5 c 
ft2 

cnmmA-rX h SRAM IC27ICIS-TX 

h mA~ X 7; t S i 4 W I ) , ENTER 

( 7 r X f 4 • zn 

-7 — -7 >• XT-'— X ) 0 SRAM^teM$Tlt'tc(SRAM 

T — 7 7 T -E' — ■> 3 X ) 

aa 

PERFORMANCE i MIDI 
-T'X XT-tX h 4ii»T5f57;^-a■^ x X h (SC 
-5c RAMCOT x-7 7 XT df'- X s X(Cot^TIS_hX)a2 
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TROUBLESHOOTING h v7VU->a-x<>^ 
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POWER SUPPLY BOARD 

1 . Connect the digital voltmeter to TP1 (+1 5V) and TPO 
(GND), 



2. Adjust VR1 for +15.0V± 0.1V. 

3. Connect the digital voltmeter to TP2 (+5.25V) and 
TPO (GND). 

4. Adjust VR2 for +5.25V + lOmV. 

5. Confirm the remaining terminal voltages. 
-15V±400mV 




1. TP 1 ( + 1 5 V ) iTPO ( GND ) ?SOMlEEi)^ 

1 5.0 ±0.1 J; 9 VR 1 

2. TP2(+5.25V)iTP0(GND) 

5.2 5±1 0mV(C/.f?,J;5VR2 

3. D 3 ry- 1 5±4 0 0mVT*.5Ci 



MEMO 










KEYBOARD SWITCH ASSY 









lOOK 

IC20 : 4093BP 





















KEYBOARD UNIT 7616720000 
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AOVARSEL 



Lithiumbatten, Eksplosionsfare. 

Udskiftning ma kun foretages af en sagkyndig, 
og som beskrevet i servicemanual. 



Lithium batten ma kun udskiftes med samme type 
og fabrikat 



MAIN BOARD 
76167130 

(pcb 22925330) 



ADVARSEL! 



Lithiumbatteri, Fare for eksplotion. 

M a bare skiftes av kvalifisert tekniker som 
beskrevet i servicemanualen. 



^ 1 l£I 1'^! 

» T- « f • ♦ * ♦ 

" < ... a*' * ^ *>• 

S ' • ••»«».« # •V ©' 

mi mt, 

»*■ ■ iiWtWfffLrl 'r-mji 

.* ' *i»i IQ 

, ^ id 



Lithium batten ma kun utskiftes med samme type 
og fabrikat 






C4ff! 



VARNING 



Lithiumbatten. Explosionsrisk. 

Far endast bytas av behong servicetekniker, 
Se instruktioner i servicemanualen. 



uum ri--' 



Lithium batten for endast ersattes med samme typ 
och fabrikat. 






VAROITUS! 



Lithiumparisto, Rajahdysvaara, 
Parlston saa vaihtaa ainoastaan 
alan ammottimies. 



Kun vaihat lithium parlston KAYTA saman valmista- 
lan samaa tyyppia. 



OUTPUT BOARD 
76167140 

(pcb 22925333 1/2) 



TO BENDER 



- D4 

ASSY'-76)67t4000 

AssrrswYisooo' 



View from foil side 
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PANEL BOARD L 76167050 (pcb 22925331 2/3) 



BENDER BOARD 76167160 (pcb 22925331 3/3) 



bnelofl 











o 



0 



POWER SUPPLY BOARD 



POWER SUPPLY BOARD 
76167091 76167094 

(pcb 22925332 1/2) 100/1 17V (pcb 22925332 1/2) 220/240V 
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<S-8 Write coBaand switch 

Transaitted when 'ENTER' button is pressed. 

If any data would be written to this address, 

write the paraaeters in teaporary area to wave parameter area 
of the banka on the condition of the sampling structure. 

Request data coaaand ( RQl ) for this address is ignored. 

*5-9 Arpeggio on/off switch 

Transaitted when 'ARPEGGIO' button is pressed. 

When Data set coasand ( DTI ) is recognized, arpeggio will turn 
to ON or OFF. 

Request data coaaand ( RQl ) for this sddress is ignored. 

*5-10 Saaple duap aode switch 

Transaitted when 'FI' and 'MIDI' button are pressed. 

If any data is written to this address, the aode will change 
froB NORMAL MODE to SAMPLE DATA DUMP MODE. 

The transaitter should be wait acre then iOaaec for changing 
the aode. 

Request data coaaand ( RQI } for this address is ignored. 



6. TRANSMITTED EXCLUSIVE MESSAGES IN SAMPLE DATA DUMP MODE 



Sample data is deterained by ssspiing structure. 

It IS transmitted in fol lowing <-rder. 

WAVE DATA - WAVE PARAMETER - f'EBEORMANCE PARAMETER 

6.j One way transfer 

6.1.1 Data set OT 1 IZH 

Transmitted when 'ENTER' button :s pressed 
in 'Sample Data Xat' aode. 

8yte Description 



a mi 0000 Exclusive status 

b 0100 OOOl Roland (D * 

c 0000 nnnn 0evice-ID * * MIDI basic channel 

where nnnn ♦ I : channel # 
d 0001 0000 Model-ID t < S-10 ) 

e 0001 0010 Command- 10 » ( OTl I 

f Oaaa aaaa Address MSB *6-1 

g Obbb bbbb Address 

h Occc cccc Address LSB 

1 Oddd dddd Data *6-2 

j Oece eeee Checksum 

k nil Olll End of System Exclusive 

6.2 Handshaking communication 

6.2.1 Want to send data WSD 40H 

Transmitted when 'ENTER' button is pressed 
in 'Saaple Data Xmtt' mode ■ 

Byte Description 



a nil 0000 Exclusive status 

b 0100 0001 Roland ID « 

c 0000 nnnn Device-ID » s MIDI basic channel 

where nnnn * I s channel I 
d 0001 0000 Model-ID * ( S-10 I 

e 0100 0000 Coaaand-ID I ( WSD ) 

f Oaaa aaaa Address MSB *6-] 

g Obbb bbbb Address 

h Occc cccc Address LSB 

i Oddd dddd Size MSB >6-3 

j Oeee eeee Size 

k Offf ffff Size LSB 

I Oggg gggg ChecksuB 

a nil 0 1 n End of System Exclusive 

6.2.2 Request data RgO 4IH 

Tranamitted when 'ENTER' button is pressed 
in 'Sample Data Rev*' aode ■ 

Byte Description 



a nn 0000 Exclusive status 

b 0100 0001 Roland ID $ 

c 0000 nnnn Device-ID » = MIDI basic channel 

where nnnn ♦ I * channel t 
d 0001 0000 Hodel-IO t ( S-10 ) 

e 0100 0001 Coaaand-ID t ( RQD » 

f Oaaa aaaa Address MSB *6-1 

g Obbb bbbb Address 

h Occc cccc Address LSB 

i Oddd dddd Size MSB *€-3 

j Oeee eeee Size 

k Offf ffff Size LSB 

1 Oggg gggg Checksua 

a nn Oni End of System Exclusive 

6.2.3 Data set DAT 42H 

Byte Description 



a nn 0000 Exclusive status 

b 0100 0001 Roland ID ♦ 

c 0000 nnnn Device-ID I = MIDI basic channel 

where nnnn ♦ I = channel # 
d 0001 0000 Model-ID t I S-10 ) 

e 0100 0010 Coamand-ID # ( OAT ) 

f Oaaa aaaa Addreas MSB >6-1 

g Obbb bbbb Address 

h Occc cccc Address LSB 

1 Oddd dddd Data *6-2 

j Oeee eeee Checksum 

k nn oin End of System Exclusive 

6.2.4 Acknowledge ACK 43K 

Byte Description 



a nn 0000 Exclusive status 

b 0100 0001 Roland ID » 

c 0000 nnnn Device-ID $ - MIDI basic channel 

where nnnn ♦ 1 = channel I 
d 0001 0000 Model-ID » I S-10 ) 

e 0100 OOn Comaand-ID » l ACK ) 

f nn Oin End of Systea Exclusive 



6.2.5 End of data EOO 45H 

Byte Description 



a nn 0000 Exclusive status 

b 0100 0001 Roland ID I 

c 0000 nnnn Device-ID I = MIDI basic channel 

where nnnn ♦ 1 = channel 4 
d 0001 0000 Model-ID « ( S-10 ) 

e 0100 01 QI Coamand-ID * ( EOD I 

f nn oni End of System Exclusive 



6.2.6 Communication error ERR 4EH 

Byte Description 



a 1111 0000 Exclusive status 

b 0100 0001 Roland ID # 

c 0000 nnnn Device-ID t ~ MIDI basic channel 

where nnnn ♦ 1 : channel I 
d 0001 0000 Model-ID # ( S-10 ) 

e 0100 1110 Coamand-ID # ( ERR ) 

f ill! 0111 End of System Exclusive 

6.2.7 Rejection RJC 4FH 

Byte Description 



a 1111 0000 Exclusive status 

b 0100 0001 Roland ID I 

c 0000 nnnn Device-ID # = MIDI basic channel 

where nnnn ♦ 1 = channel I 
d 0001 0000 Model-ID * I S-10 1 

e 0100 mi Coamand-ID I ( RJC ) 

f 1111 0111 End of Systea Exclusive 



*6-1 Address is determined by sampling structure. 

Address of first Data set command { DTI, DAT 1, Want to send 
data ( WSD ) or Request data ( RQD ) is as follows. 

structure WAVE DATA WAVE PARAMETER PERFORMANCE PARAMETER 



A 020000 010000 010800 

B 060000 ; 

C OAOOOO : 

D OBOOOO : : 

AB 020000 

CD OAOOOO 

ABCD 020000 

A/B 020000 

C/D OAOOOO ; ; 

AB/CD 020000 : 

A/B/C/0 020000 010000 010800 



*6-2 Number of data in one Data set command ( DTI ) is as follows. 

structure WAVE DATA WAVE PARAMETER PERFORMANCE PARAMETER 



A 128 73 28 

B ; ; 

C : : : 

D : : 

AB : ; 

CD : : : 

ABCD : 73 

A/B : 146 : 

C/D : : : 

AB/CD : : i 

A/B/C/D 128 146 28 

>6-3 Size { MSB - LSB I is as follows. 

structure WAVE DATA WAVE PAilAMETBR PERFORMANCE PARAMETER 



A 040000 000049 OOOOIC 

B ; : : 

C ; : ; 

D 040000 ; ; 

AB 080000 : : 

CD OSOOOO ; ; 

ABCD 100000 000049 

A/B OBOOOO 000112 

C/D 080000 : 

AH/CO 100000 000112 : 

A/B/C/D lOOOOO 000224 OOOOIC 



7. RECOGNIZED EXCLUSIVE MESSAGES IN SAMPLE DATA DUMP MODE 



Transmitted Sample data is determined by sampling structure, 
It must be transaitted in following order. 

WAVE DATA - WAVE PARAMETER - PERFORMANCE PARAMETER 

*Follouing exclusive aeasage is recognized only in 
SAMPLE DATA DUMP MODE. 

When all sample data is received coapletely. 
sampling structure changes accordingly. 

7 . 1 One way receive 

7.1.1 Data set DTI 12H 

Byte Description 



a nil OOOC Exclusive status 

b 0100 0001 Roland ID # 

c 0000 nnnn Device-ID ♦ s MIDI basic channel 

where nnnn + 1 = channel # 
d 0001 0000 Model-ID # ( S-10 ) 

e 0001 0010 Command-ID # ( DTI ) 

f Oaaa aaaa Address MSB 

g Obbb bbbb Address 

h Occc cccc Address LSB 

i Oddd dddd Data 

J Oeee eeee Checksum 

k nil 0111 End of System Exclusive 

7.2 Handshaking communication 

7.2,1 Want to send data WSD 40H 

Byte Description 



a nil 0000 Exclusive status 

b 0100 0001 Roland ID ♦ 

c 0000 nnnn Device-ID # = MIDI basic channel 

where nnnn + i = channel # 
d 0001 0000 Model-ID » ( S-10 ) 

e 0100 0000 Command-ID # ( WSD ) 

f Oaaa aaaa Address MSB 

g Obbb bbbb Address 

h Occc cccc Address LSB 

i Oddd dddd Size MSB 

j Oeee eeee Size 

k Offf ffff Size LSB 

1 Oggg gggg Checksum 

m nil 0111 End of System Exclusive 
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DAT 42H 
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c 0000 
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De vice-ID 1 
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where nnnn + 
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d 0001 
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S-10 ) 




e 0100 


00 10 


Command -ID f 


I DAT ) 




f Oaaa 


aaaa 


Address MSB 






g Obbb 


bbbb 


Address 






h Occe 


rf'nr' 


Address LSB 






i Oddd 


dddd 


Data 






j Oeee 


eeee 


Checksum 






h 1111 


0111 


End of Syste 
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ACK 


43H 
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Desc: 
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b 0100 


0001 
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c 0000 


nnnn 


Device- ID 1 
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c h B n n e 1 






where nnnn ♦ 


1 : channel 


* 


d 0001 


0000 


Mode! -ID 1 I 


S-10 ) 




e 0 1 00 


00 1 1 


Coaiiiia nd - I 0 # 


I ACK ) 




f nil 


0 1 11 


End of .Syste 


n Exclusive 




Fn<l uf 


data 
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H 11)1 


0000 
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a l us 
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Roland ID f 






e 0000 


nnnn 


Device- ID # 


5 MIDI basic 


channe 1 






where nnnn ♦ 


1 = channe 1 
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d 000 1 


0000 


Model- ID ♦ I 


S-10 ) 




e 0100 


0101 


Comraand-ID * 


( EOD ) 




f 1 1 1 1 


on i 


End of Syste 
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Commun 


1 ca t i on 


error ERR 


4EH 




Byte 


Description 




a 1 1 11 


0000 


Exclusive status 




b 0100 


0001 


Roland ID $ 






c 0000 


nnnn 


Device-ID # 


* MIDI bas 1 c 


channel 






where nnnn ♦ 


1 z channel 


« 


d 0001 


0000 


Model -ID # { 


S-IO ) 




e 0100 


mo 


Command-ID $ 


1 ERR ) 




f 1 1 1 1 


0111 


End of Syste 


a Exclusive 




Reject 


i on 


RJC 


4FH 




Byte 


Description 




a 1 1 n 


0000 


Exc 1 us 1 ve a ta tus 




b 0100 


0001 


Roland ID < 






c 0000 


nnnn 


Device-ID # 


s MIDI basic 


channe 1 






where nnnn ♦ 


1 = channel 


1 


d 0001 


0000 


Model-ID # ( 


S-10 ) 




e 0100 


1111 


Command-ID t 


( RJC ) 




f n 1 1 


cm 


End of System Exclusive 




as .'if ( 


' 1 r B t Da 


ta set command 


1 DTI , DAT ) 




I wSD 1 


or Request data ( RQD ) is as follows. 



C/D 

AS/CD 

A/B/Cz 

*7-2 Nuabe r c 



c f da 



WAVE DATA WAVE PARAMETEH PEKEOHMANCB PARAMETER 

020000 ( 

060000 
OAOOOO 
OEOOOO 
020000 
OAOOOO 
020000 
020000 
OAOOOO 
020000 

020000 010000 010800 

la in data set ia as followa. 

WAVE DATA WAVE PARAMETEH PERFORMANCE PARAMETER 
2 - 244 73 28 



AB 

CD 

ABCD 

A/B 

C/D 

AB/CD 

A/B/C/ 

Nuabe r 



2 - 244 

a of WAVE DATA 



146 

146 



H. Address mapping of SAMPLE DATA 






OtCCIO ; Wave parameter of bloch-1 

010::-0 ; Oaaa aaaa ; TONE NAME 

? ; 0000 aaaa I SAMPLING STRUCTURE 
A : 0000 aaaa ; DESTINATION BANK 
B ; 0000 abed 1 

a BENDER 0 ; OFF 

1 : ON 

b KEY FOLLOW 0 : OFF 

1 : ON 

c VIBRATO 0 : OFF 

1 : ON 



D 

E 



25 

26 



28 



29 
2A 

2B 

2C 

2D 

2 £ 

2F 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 
3A 

3B 

3C 

3D 

3E 

3F 

40 

4 1 



4 3 
44 



48 



d SAMPLING RATE 



30 kHz 
15 kHz 



0000 aabh ; 

aa LOOP MODE 



00 : ISHOT 

01 : MAN 

1 0 : AUTO 



bb SCAN MODE 



00 ; FORWARD 

01 : ALTERNATE 
10 ; BACKWARD 



0000 aaaa | 

0000 bbbb [ 

bbbb aaaa REC KEY NUMBER 



0000 0000 ; dummy 
0000 0000 ■; dummy 
0000 aaaa 1 
0000 bbbb : 

0000 ccrc ! 

0000 dddd ; 

0000 eeee \ 

0000 ffff : 

0000 gggg : 

0000 hhhh : 

0000 ilii ; 

0000 jjjj : 

0000 kkhk : 

0000 im : 

0000 (nmnm 1 
0000 nnnn : 

0000 oooo I 

0000 pppp 1 

0000 qqqq ! 

0000 rrrr : 

0000 ssss : 

0000 lilt : 

oooii .HivN : 

(K)oi> wu(U! : 

oonu omx) ; 

0000 XX vv ; 

START AliDHF.SS 
MAM Al. l.fWiP LENGTH 
MANUAL END ADDRESS 

Ai To L(x)p le:ni:th 

AUTO END ADDRESS 



haaaa dddd<'<(.< 
lee.T bhhhguttrt 
> i 1 I n 1 1 h h k h 
naminn ppppouoo 
rqqqq 1 1 t t hksh 



0000 aaaa 
0000 bbbb 

0000 aaaa 
0000 bbbb 

0000 aaaa 
0000 bbbb 

0000 aaaa 
0000 bbbb 

0000 aaaa 
0000 bbbb 

0000 aaaa 
0000 bbbb 

0000 aaaa 
0000 bbbb 

0000 aaaa 
0000 bbbb 

0000 aaaa 
0000 bbbb 

0000 aaaa 
0000 bbbb 

0000 aaaa 
0000 bbbb 

0000 aaaa 
0000 bbbb 

0000 aaaa 
0000 bbbb 

0000 aaaa 
0000 bbbt. 

0000 aaaa 
0001! bbV.b 

0000 Haan 
0000 libhb 



bbbbaaaa 
bbbbaaaa 
bbbbaaaa 
bbbbaaaa 
bbbbaaaa 
bbbbaaaa 
bbbbaa aa 
bbbbaaaa 
bbbbaaaa 
bbbbaaaa 
bbbbaaaa 
bbbbaaaa 
bbbbaaaa 
bbbbaann 



BANK TUNE 
LOOP TUNE 
VELOCITY SEN.SE 
ENVELOPE RATE*1 
ENVELOPE RATE-2 
ENVELOPE RATE-3 
ENVELOPE RATE-4 
ENVELOPE LEVEL- » 
ENVELOPE LEVEL-2 
ENVELOPE LEVEL- 3 
KE\ SPLIT POlNT-1 
KEY SPLIT POINT-2 
KEY SPLIT POINT-3 
DYNAMIC SENS 
AUT*) BEND HATE 
AUTO BEND DEPTH 



0 I 004 9 



0 101 I I 



■.,( bl«.ch-2 



0000 aaaa 
0000 bbbb 



EXTERNAL TRIGGER KEY NUMBEH-4 



EXTERNAL TRIGGER TRIGGER TIME 



bbbbaaaa ARPEGGIO RATE 

0000 aaOO : ARPEGGIO SYNC 00 ; INTERNAL CLOCK 
01 : EXTERNAL CLOCK 



0000 aabb 



ARPECCin MODE 00 



bb ARPEGGIO RANGE 00 



DOWN 

UP/DOWN 

RANDOM 

1 OCTAVE 

2 OCTAVE 

3 OCT-.VE 



bbbbaaaa ARPEGGIO REPEAT TIME 



hbbba 



ARPEGGIO DECAY RATIO 



0000 aaaa 
0000 bbbb 



0000 aaaa 
0000 bbbb 



0000 aaaa 
0000 bbbb 



0000 aaaa 
0000 bbbb 



0000 aaaa 
0000 bbbb 



0000 aaaa 
0000 bbbb 



0000 aaaa 
0000 bbbb 



0000 aaaa 
0000 bbbb 



0000 aaaa 
0000 bbbb 



0000 aaaa 
0000 bbbb 



bbbbaaaa VIBRATO RATE 
bbbbaaaa MANUAL VIBRATO DEPTH 

bbbbaaaa DELAY VIBRATO DEPTH 
bbbbaaaa DELAY VIBRATO TIME 



bbbbai 

bbbba. 



DELAY TIME OF DELAY MODE 



DELAY LEVEL OF DELAY MODE 
bbbbaaaa DELAY KEY OFFSET OF DELAY MODE 
bbbbaaaa DETUNE RANGE OF DETUNE MODE 



bbbbaa 



THRESHOLD LEVEL 
OF VELOCITY MIX MODE 



26 ; 0000 abed 



0000 0000 

Wave 



bbbbaaaa THRESHOLD J.EVEL 

OF VELOCITY SWITCH MODE 

a AUTO BEND DESTINATION OF DETUNE MODE 

0 : BOTH 

1 : HALF 

b BEND DESTINATION OF DETUNE MODE 

0 : BOTH 

1 : HALF 

c BENDER MODE 0 : CONTINUOUS 

I : CHROMATIC 

d DETUNE MODE 0 : FIX 

1 : VELOCITY 

; dummy 

da la of bank - 1 



057F7F 

060000 

097FTF 

OAOOOO 

007F7F 

OFOOOO 

127F7F 



abbbbb Wave data 

(12 bit 2 'b complement) 



Wave data of bank-2 



Wave data of bank-3 



Wave data of bank-4 



9.1 When one way data set of WAVE DATA is i ransmi t t ed 

this unit message objerli\f' un i i 



DTI (WAVE DATA) ) 

* time interval about 20 ms 
DTHWAVE DATA) > 

DTHWAVE DATA! > 

DTI (WAVE PARAMETER) > 

I DTHWAVE PARAMETER) > ) 

DTI (PERFORMANCE PARAMETER) > 



9.4 When 



RODIWAVE DATA) 



DATiWAVE DATA) 



DAT! WAVE DATA) 



ACK 



EOl) 



• ACK 

- RQDIWAVE PARAMETER) 

DAT; WAVE PARAMETER) > 



DATiWAVE PARAMETER) -- 



ACK 



- - ACK 

RQD( PERFORMANCE PARAMETER) 



DAT( PERFORMANCE PARAMETER) 



ERR I 1 t sends 



tiling h- 1 0 r 
on eU; . ) , it 



da ta set aga 



any illegal command 

and wails for legal command. 



n y t i I ega 1 command 
h and wails for legal command. 



!l swnd.s R.IC and slops sample dump sequenc 
when sampling atruclure button is pressed. 



ed 1 a le 1 y , 
ves RJC. 



9,3 When 



to send data 



i B rece i v ed 

message objective unit 

WSDIWAVE DATA) 



DAT (WAVE DATA) 



DATIWAVE DATA) 



< WSDIWAVE PARAMETER) 

ACK > 



( ACK 
ACK 



DATIWAVE PARAMETER) 



DATIWAVE PARAMETER) ) 



EOD 



WSFI PERFORMANCE PARAMETER) 
DAT (PERFORMANCE PARAMETER) 



EOD 



*7-3 Size ( MSB - LSB ) is as follows. 

structure WAVE DATA WAVE PARAMETER PERFORMANCE PARAMETER 



A 040000 



000049 



OOOOIC 



B 

C ; 

D 040000 

AB 080000 

CD 080000 

ABCD 100000 

A/B OBOOOO 

C/D OBOOOO 

AB/CD 100000 

A/B/CD 100000 



000049 
0001 12 

000 1 i 2 
000224 



UOOOIC 



010112 
0MU5A 
0)0158 
01 U224 



pnrnin'-!*-r of lilti<k-3 



parameuT of biock-4 



OlOHOO 



0 

1 

2 

3 



0000 aaaa 
0000 bbbb 

0000 aaaa 
0000 bbbb 

0000 aaaa 
0000 bbbb 



bbbbsaaa EXTERNAL TRIGGER KEY NUMBER-1 
bbbbaaaa EXTERNAL TRIGGER KEY NUMBER-2 
bbbbaaaa EXTERNAL TRIGGER KEY NUMBER-3 



9.2 When one way data set of WAVE DATA ia received 

this unit message objective unit 

{ DTHWAVE DATA) 

* wait time more than 20 ms 

< DTHWAVE DATA) 

< DTHWAVE DATA) 

< DTHWAVE PARAMETER) 

j < DTHWAVE PARAMETER) ) 

< DTK PERFORMANCE PARAMETER) 



22 




PARTS CHANGED 



AC CORD 



13439846 


BH-301-J01 


change to 


23495110 


5722 660 4606 



AC INLET 


13429709 PA-125 




change to 




13429708 CM -3 





IC 


15189191 


NJM2068D-D 


change to 


15189186 


^cPC4570C 


Use of 


//PC4570C is recommended 


for low 


noise. 


BATTERY 





12569149H0 CR2032T16 
change to 

12569149S0 CR2032T12 



PCB LAYOUT 

Change ’’View from foil side” 
to 

’’View from component side” 
MAIN BOARD 
OUTPUT BOARD 
POWER SUPPLY BOARD 



S-10 




I^Roland^ 

10795 



UPC 10795 




fS Roland® 




